(ft 



1tF&# (A) ¥2-276966 



®Int.C!. 1 

G 01 N 33/483 
33/493 
33/68 



A 
A 



7055-2G 
7055— 2 G 
7055— 2 G 



@&33 ^2^(1990)11^130 



@# 19 ¥1-98436 

®& m. ¥1(1989)4^130 

tc #£JU&EKfiinii£8rBr4- 3- 1 xjr*— y-fcj^ 
IE B -»JSJil!RKR'l&a:a«rBr4- 3- 1 
Smf5«E2*n 1 T § 12S15^ 



PTO 99-4271 

S.T.I.C. Translations Branch 



*ra s= 

l £ «S O £ # 

r . * a s a * ji s ^ * jo e n # ^ ft £ * m % 

ft K? Sr ft fcS t *> T ft 5 * £ ft * ft h Q Jt -b > 
3. . SW.COtt « ft «SJ 

£ a i n m a <t * a js *+■ l * a ft v a » tr- > * ic " 

^^fiftOaft ldt, t£SE t* a - U v h i£. 
Lovryfc. <fi & 3f J£ £ £& . £ 250n. ? 0 ?& 

fc&fflsr 4^e£ft if tfmi* <inr i**. u^vt. 



L ft U . I* ■» « ft » ft 5« « n £ ffi ft it A 

if ft 6 ft ft *r o ra « * * *r u r v% 4 . 
QRo^^sgftomsitfcit l $> & * a (a © 

*ft A,a » t > -9- &&t. Z - <fc K h * . 

a? * * § # fc ifi eR -tt 1/ ^ ^ * 93 co * a S 
Q St * > * i* , * A i8 ft *a an: r- >t e st M 
£ tt£ * G9 Z it £8 Sr # & ^ U ^ T ft -6 . 

* a m « * n m ^ a> -ft k, a ft « ^tt a ^ gs ;^ ft . 
1 1 r it. mm? i) »j - > 

h * ;i/ -G250. rff>V-3R, -ifa->>, 7 5 K 
^ -7 y 7 I OB , * *> 1/ > y 'J i/7V K > 7 ^ > C , . 
+ 7 if U > 7JU -7 ? y o ft AT CO £ fi2 * 5 IM* 35 



« £ o * ^ a t? a tt ft * # ffi o * n a . 

a <o - m ft m 1 a c * as a a l r * a? n r « u . 
« -t tt nsa At^p.64<rfo* a a 210 n a« 

XV * * M - K 0 23. 23 ' ft 51 * £& £ n T I* * . 

* A fi ft * (i . TfK^iCiiisnsjiK. * ffi 

a Jt a £ 3& <t < as£* s i i #r t s . 
a f : n&m&itm 

K : SR. . 

* * m k « * * & a a * & a, a k ^ > * it . * 

A S ft * 0 2* ffi K f:X0 Klft£tt&3B%ff:K6 

# A ^ r-" a v t> * 0 r^xs^tcffls r a y , 
l * * K & m as & & *, ma vt>z. 



»mWi7Gn(;6 (2) 

A 4 Q ft t t T it . * ft.ifl 7.* ? 3 >-.. 

c x*a ) 

y - 7 * y y £3 h >; x K * 's *> ; 9 V 0 5J# $ 

8*r$*ri:. 60.T; 7 10.'; RSJMIft «f£.tt'. j* 

ett^Ctga-T? 5? v S/-. 7 «J y 7 > h 7/1/-G250 
ft X 0 2ift fiSC X 9 J - ArASmi: * • 

*sq« 1 u izigaaifl 0 . ft $00 ait * 

X 0 Jt •> . ic l, T f£ B 5 n fz * A ffl A * fc A, 6 ff 
*.V*0«ft*fl5 «*12.5. 25. 50 * It 100 
n £ /* i G)*d± HI 7 ;i/ 7 i v « *»« c fSM S . 



tz\ « * *vf- 13 £ It . jgl00^77i:j^?h, 

z 0 * $ £ a, &s g & 0aacfcPifc»0£{t 

fi H COfia lCltffi03IH«CO* 4 Z t 

6l rff 7 ;u y 5 > m S CO ft *3 »J tc . BSBSt i 
8 > slffi * ic ».*'U i: o r raa coffl 

S Sr o . 'Z i: It « j$ S 0 5 ft )S5 IS » *i A 

"<f fe.- . 

51 2 

. i: 2 tr $: ffl w, fi*at/i^e5t^^iRt 
$: U « ift! «Ofatcr>v^rit-t0tJ^fc^ 

a ft ft ftSmt/& V h o f- 0 M L . ?f^.ft«OS 

fTfl fcA/QKS«30«c/d«-C * »; . fecial A' 

^2^SA-<3n-. z 0 -t > it tz a, a « as » t 

35 ia it. ft^^ajatt^o- 
®«0^B!ar*i. K22tt. sac ft a* 

Aflft^/--^aR^>^0««Kffl^@?»0-« 

*e * ^ . * . « 3 a tt . 3 a *i i i: & u * r- a, 



(7?^0K^) 

21 a© 

22— • 
. ?4- * • • • iSi ffl i» tF- 

■ 25' •.•••^afiftffc^fifft > ^ 
26v- v--j3&a - 

.■ r's a 

'la ± ra & * 




m m m m » <a e > 

^9^2 2 

W2f /r R.tT 383. « 
1 . * # <0 * m . 

¥ *& 1 n n ffl 35 9 8 4 3 6 * 

* a ta ft tT- a, a tr ir > -9- 
KnA (t iso) 

t ^ * Y K Bit # 202 ^ 

&s (6600) #js± -trm a* 

(03)760-7381 » 65 ' 



* f* (438) X 2 * - * - «E 



(.1 ) 35 3 ft 55 6 fiO r^flffi i) J: xj- i £ f X © 

ffl K tr i& ff ^ fi £ J n rj- # . 

(2 jaisaaiHo .rai i.H j'i f # 3 a; c 

.T iE T 6 • 



-501- 



http://lan^p80/gpiweb/tmp/img2 1 734.html?JP402276966A 
Patent: JP402276966A 



© & m & & « ( a) ^2-276966 

®Int.CL f OKIE*} /rrt»a»^ @4MI 2 ¥( 1990)1 1£ 13 B 

G 01 N 33/483 A 7055-2 G 

33/493 A 7055-2 G 

33/68 7055-2 G 

@«F SI ¥1-98436 

@Hi S ¥ 1 (1989) AE 18 B 

an 

9j * & k je S3 t*3£jii*^ma£*rffr4--3- 1 x^-y-ss^ 

ttrt 

®ft i A #3± ^ffl ft* 



#[H S= 

1 % m <n * w 

2 49 ft iff # « «S ffl 

3 « fif! 0 # 10 £ft tin 

it»L<n. # a a » * & ^ . fc ^ a ft a & 

Lovryffi. & % ft . ft & tS £ & . g 280n» T 0) © 

4*'"i. 1 n 6 a) * tfe it yaa £e$natfjfc«wfi< 



U y . * 5 vMi & £ffi # it # £ Jt $: ffi 1^ ft 
tf & £ n * i:'<DRSl!*Hl/ti>5. 

* a is! 0 a w 1* . :Hfcraa,aint. & a, 

fcA/6ft*>lMi. #afitt*aaBKfcA,eft«S 

b. |SH5~80T;-C**1~30#M L T tt ft $ It 
I^J 1 — 24 rJI a SI L, . £Kttl~5S&*&6ffi8ff 

;«fi)!?i;LTii. w^ifi' 7 y y 7 > 

K 7;t/ — G250 . jK > Vj^JJR . z.^Oi/>. 7; F 
?10B. * iVl/ >yj 'j7>hV7i>G. 
r 7 * U > 7 ;i/ V 0 ti. ^©^^fti^ltj 



-501 - 




7/15/99 4:32 PM 



http://langa:8080/^^in/image?CHANGEPAGE+21734+l + l+3+2+0 
Patent: JP402276966A 



^Aisif utu. ATflvh. mmm&& 

fS22# it »=► n . *&m t> * ifi ft ? 
n 6 y - k «z3,23 ' 5f * At £ ft T ^ * . 
C ft ffl ) «fc tM & 0 £ ) 

* s a » * it . TS2^tc^5n*j;e>tc. mm 

ft £ ft -f 4 C5 V , C tf> J: 3 4 JPK 9 K & ^ T A, 

A F = K ■ A ■ 

AF: & « £ ft ft 
A » : ft ft S ft £ ft ft 

K : £R 

m -tt t~ t£ w v $> & <?) v ^ k w tc m m v * y . 



IS SI ¥2-2769156 (2) 
> v - if o 7 U > « £ # 6 * A, a 5? tfc # 

t* # # if £ *v a . 
C 3 

1 

XStffl. AT*v h. «««a»IOHIIz)©»ffili. 

^ ;u * /U 7 JV 9 t K * ft ffi * K 1 2P$ R0 8 zft 0 . * 
Ca4tfiiaTl?i'7i/-'y'J 7 V h ^ VU-G250 

ft 3d a>2i»fitt(> 5 ^ -vi/45. a . *#8fe5aa. 
*5o»fl)wia«jci2B$nnazfli/. ft?fios&ffc£ 

■fe ffi «ffil 2. 5, 25 . 50* It 100 



tz. ft * ft IS It . 3Bl@0^77^^S*v, 
ftfc0>M»ciifflWB9flR0>a*ri:tf#;*a. 

Attn 

£ & » o fe A* . * c n tt m m 9$L <3 & it tfi X3> tf> !> ft 

Kit A> -3 - 

jfc s a* tt «t> 6 n . x 0) -t v * a> m t- A/ a & & *s t 

JK«^¥iB@-Cfti. 91 2 0 it . * « 8 K ffi * * 
T * 4 . it. & 3 S it . 3S««l»CfcM*6fcA, 



21 * a cB 

22 fittffi 

24 * & is m =? 

25 *ffiffiS&^r-A,a?t-tv^ 

26 m&&* *> > 9 - 

ft a a 

#a± w m a * 



-502- 



7/15/99 4:37 PM 



PTO: 99-4271 

Japanese Published Unexamined (Tokkyo Kokai Koho) Patent Application (A) No, 
02-276966, published November 13, 1990; Application No. 01-98436, filed April 18, 
1989; Int. CL: G 01 N 33/483, 33/493, 33/68; Inventor(s): Motoru matsumoto et al.; 
Assignee: N O K Corporation; Japanese Title: Protein-Sensing Crystal Vibrators 

Protein-Sensing Crystal Vibrators 

CLAIM(S) 

A protein-sensing crystal vibrator made by forming a protein-bondable 
pigment stabilizing film on the surface of a crystal vibrator. 

DETAILED DESCRIPTION OF INVENTION 
(Field of Industrial Application) 

The present invention pertains to a protein-sensing crystal vibrator. More 
specifically, it pertains to a protein sensor for simplifying the process of detecting 
and quantifying the protein by using a crystal oscillator. 
(Prior Art and the Problems to Be Addressed) 

For quantifying protein, a bullet method, a Lovry method, a fluorescent 
method, a pigment bonding method, and a method to measure the adsorption at 
wavelength 280 nm have been used. These methods, however, require a relatively 
long time for measuring, and a highly trained skill in biochemial technique is 
required, or an expensive spectrometer needs to be used for measuring, which is a 



problem. 

The objective of the present invention, considering the aforementioned 
problems, presents a protein-sensing crystal vibrator that can easily detect and 
quantify protein. 
(Means to Solve the Problems) 

The protein-sensing crystal vibrator of the present invention that achieves the 
aforementioned objective is made by forming a protein-bondable pigment stabilizing 
film on the crystal oscillator. 

The protein-bondable pigment stabilizing film on the crystal oscillator surface 
can be formed by coating a solution containing nearly 1 - 10% y - amino propyl 
triethoxysilane onto the surface of the crystal oscillator, heating it at nearly 45-80 °C 
for 1-30 minutes for drying, and by immersing it in a solution containing nearly 
0.1-5% glutaraldehyde for nearly 1-24 hours. As for the pigment, a synthetic or 
natural protein-bondable pigment of Coommaucie brilliant blue G250, Ponceaux 
3R, nigrosine, amid black 10B, xylene brilliant cyanide G, or of naphthalene blue 
black can be used. 

As for the crystal oscillator, the one having an A-cut and vibration frequency 
5 MHZ or higher is preferred. One example of its application is shown by its top 
view in Fig. 1. For example, in the center of crystal surface 21 having the surface 
dimension nearly 0.64 cm 2 , silver electrode 22 is mounted, and lead wires 23 and 23 f 
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are led out from the crystal surface and silver electrode, respectively. 
(Operation and Advantage of the Invention) 

As shown by the equations below, the frequency of the crystal vibrator 
changes in response to the weight changes of the substance attached to the rear 
surface, so protein can be measured with high sensitivity, based on the following 
factors: 

aF: frequency change level 

aM: attached substance weight change rate 

K: constant 

The protein sensing crystal vibrator of the present invention can be made only 
by forming the protein-bondable stabilizing film on the surface of the crystal 
vibrator, it can be made at low cost, and the measuring operation using it is easy. 

The proteins that can be measured by this protein sensing crystal vibrator are 
proteins derived from biological bodies, such as caw serum albumin and caw 
gamma-globulin. 
(Embodiment) 
Example 1 

The embodiment example is explained below. 
On the surface of a crystal vibrator having a shape shown in Fig. 1 
(manufactured by Yae Communications Engineering. A-cut, vibration frequency 10 



MHZ), a solution containing y-amino propyl triethoxysilane nearly 5% is coated 
and dried by heating at 60°C for 10 minutes. Subsequently, it is immersed in the 
glutaraldehyde 1% solution for 12 hours and further immersed in a Coommaucie 
brilliant blue G250 pigment 25% dye solution (composed of methanol 45 ml, glacial 
acetic acid 5ml, and of water 50 ml) for 12 hours to stabilize the pigment. 

The vibrator surface of the protein-sensing crystal vibrator thus 
manufactured is brought into contact with the caw serum albumin solution with 
concentration 12.5, 25, 50, or 100 ng/ml, and the frequency is measured by using a 
vibration frequency measuring device. The result is shown in the graph of Fig. 3, 
from which it is evident that there is a relationship between the protein solution 
concentration and the frequency changes. 
Comparative example 

The same measuring operation was conducted by using a solution made by 
mixing saccharose in distilled water at same concentration, but the frequency 
change was not observed. 
Example 2 

By using the same sensor, urine from a healthy person and urine containing 
protein was compared. As a result, the urine from a healthy person indicated 5 
mg/dl of protein, whereas the protein contained in nephropathy patient was 30 
mg/dl, and there was a noticeable difference between the two. Therefore, it was 
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recognized that the sensor of the present invention effectively useful for detecting 
urine protein, 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a top view of the crystal vibrator as one example of the present 
invention. Fig. 2 shows one example of the frequency measuring circuit of the 
protein-sensing crystal vibrator of the present invention. Fig. 3 shows a graph 
illustrating the relationship between the protein concentration and the frequency 
changes. 

21. Crystal surface 

22. Silver electrode 

24. Crystal vibrator 

25. Protein-sensing crystal vibrator 

26. Frequency counter 
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